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The production of indigenous mushroom in a commercial scale is constrained by lack of information 
on its growth requirement, threatened natural habitat resulting from deforestation and rising 
temperature. Rice offal, decaying mango wood, sawdust and decaying palm bunch were used as 
substrates. Dry substrates were heated, soaked and pasteurized by boiling in water, and inoculated into 
bags containing pasteurized substrates. Highest (0.721 days) mycelium running rate was found in 
mango wood (P<0.05) but the lowest (0.507 days) in control (P<0.05). Completion of mycelium 
running time was lowest in rice offal (T1). Number of total primordia and effective primordia, was 
highest (51.34cm) in sawdust (T2) but the maximum (7.70 cm) pileus diameter was measured from 
sawdust (T2). Highest (205.22 %) biological efficiency was obtained from rice straw (T1) which was 
much higher than the control (T4). Utilizing local waste for mushroom cultivation reduces cost and 
encourages indigenous participation. Sawdust and mango wood should be used by rural farmers for 
Oyster mushroom propagation. 
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INTRODUCTION 
Mushrooms are edible fungi belonging to the 
genus Pleurotus under the class Basidiomycetes. 
Oyster mushroom (Pleurotus spp) is an edible 
mushroom having excellent flavor and taste. 
Mushroom substrate is a lignocellulose material 
which supports the growth, development and 
fruiting of mushroom (Chang and Miles, 2004). 
The quality of waste products like rice offal, saw 
dust, decaying mango wood and palm bunch is 
improved due to the degradation of cellulose and 
hemicellulose by mushroom enzymes and hence 
has been seen to be more digestible. Thus rice 
straw is transformed to valuable roughage and 
mushrooms provide an additional income 
without an extension of the limited hectarage. 
(Murthy and Manonmani, 2008). Rice straw 
yielded about 10% more mushroom than wheat 
straw propagated under the same cultivation 
conditions (Ukoima et al., 2002). Oyster 
mushroom may be grown on a wide range of 
plant waste as substrate such as sawdust, paddy 
straw, palm bunch, corn stalk, corn cobs, waste 
cotton, leaves and pseudo stem of banana, water 
hyacinth, duck weed and rice straw. This does 
not require expensive processing methods and 
enrichment materials. 
 
Mushrooms are the fruiting bodies of macro-
fungi. They include both edible, medicinal and 
poisonous species. However, the word 
“mushroom” was used for the edible members of 
macro-fungi.  Mushrooms may be saprophytic, 
parasitic and mycorrhizal in their mode of living. 
Most of the cultivated mushrooms are 
saprophytic; they feed on organic matter which 
has already been manufactured by plants or 
animals. In nature they grow on fallen leaves, 
animal droppings and stumps of dead wood 
(Werma and Beelman, 2002). 
 
Mushroom belongs to the kingdom Myceteae 
and order Basidomycota due to unique fungal 
characteristics (Liu et al., 1995). The protein 
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value of dried mushroom has been found to be 
30-40% containing all the essential amino acids. 
Mushrooms supply more protein per unit area 
than most agricultural crops like legumes 
(Gupta, 1986), reduce serum cholesterol and 
high blood pressure (Mori et al., 1986). 
Mushrooms are renowned for their medicinal 
properties (Noble, 2005) and often is associated 
with longevity, wisdom, and happiness (Stamets, 
1990). 
In Nigeria, huge amounts of agricultural wastes 
are produced annually, and are not put to use. 
These wastes could be used as a source of food, 
that is substrate for mushroom cultivation. 
Oyster mushroom is one of the leading 
mushrooms in terms of both customer preference 
and production worldwide because its 
propagation method is simple and at a low cost 
(Mswaka and Tagwira, 1997; Baysal et al., 
2003). Many organic substrates have high 
potential for utilization as substrate in mushroom 
cultivation (Kimenju et al., 2009; Onyango et 
al., 2011). 
Oyster mushroom is known for its ability to 
degrade lignocellulosic residues from 
agricultural fields and forests, converting them 
into protein-rich biomass (Rowell et al., 2000). 
Oyster mushroom grows on a wider array of 
forest, industrial and agricultural wastes than 
species from any other group (Zadrazil and 
Brunnert, 1981; Jadhav and Bagal, 1998; Baysal 
et al., 2003). In Nigeria, the main substrates used 
for P. ostreatus cultivation are decaying palm 
bunch (Kashangura et al., 2005). However, 
Zireva et al., (2007) highlighted the need to test 
performance of oyster mushroom under different 
substrates. Furthermore, the hectarage under 
decaying palm bunch and rice straw is low as 
compared to sawdust (FAO/WFP, 2010). 
This study therefore, set out to assess the 
productivity potentials of some agricultural and 
industrial waste materials for mushroom 
production in the study area. 
 
MATERIALS AND METHODS 
The research was carried out in the Museum and 
Herbarium Unit of the Department of Forestry 
and Wildlife Management, Faculty of 
Agriculture and Forestry, Cross River University 


















 E (Liu et al., 1996). 
The wet season starts from April to October 
while the dry season spans from November to 
March. Temperature is fairly uniform with mean 
monthly average of 27
0
C. The annual rainfall is 
between 2000mm – 2250mm, while the relative 
humidity varies from 60% - 70% in January and 
70% - 80% in July.  
 
Experimental Layout and Procedure 
The fungus sclerotia of Pleurotus ostreatus was 
purchased from a local market in Idomi, Yakurr 
Local Government Area, Cross River State, 
Nigeria. The treatments were rice offal (T1), 
sawdust (T2), Mango wood (T3) and Palm bunch 
(T4) as control, since palm bunch is mostly used 
for the cultivation of P. ostreatus in the study 
area.   
 
The design for the experiment was Completely 
Randomized Design (CRD), with four 
treatments. Polythene bags with width of 25cm 
and depth 18cm were assigned to the four 
treatments of rice offal, sawdust, mango wood 
and palm bunch. Thereafter they were arranged 
on the ground. A total of 48 polythene bags were 
used for the experiment. Four bags to each 
treatment and replicated thrice.  
 
Dry substrates each measuring 500g was put 
differently in a metal container filled with water 
so as to immerse the substrate. The substrates 
were soaked overnight so that they will achieve a 
moisture content of about 70 – 80% (Ha et al., 
2015). They were then pasteurized by boiling in 
water for 1 hour using firewood. The pasteurized 
substrates was collected and allowed to cool to a 





The fungus sclerotia was soaked in water over 
night to allow for maximum absorption of water, 
thereafter it was inoculated into the bags filled 
with the pasteurized substrates (WenJie et al., 
2013). This was followed by periodic watering 
of the bags with clean water to ensure that the 
environment was humid.  
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Data Collection 
The yield of P. ostreatus on the different 
substrate supplementation was determined by 
recording the number, weight and sizes of the 
fruiting bodies after sprouting. The 
measurements from the various replicates were 
added and the average values determined.   The 
following parameters of growth / yield were 
measured 
 
Diameter of the Pileus 
The diameter of the pileus was measured in 
centimeters with measuring tape from one edge 
of the pileus across the stipe to the other.  
 
Diameter of Stalk Height 
The diameter of stalk height was measured in 
centimeter with a measuring tape from the base 
to the edge.  
Fresh Weight 
Fresh weight was determined using a sensitive 
weighing scale. Biological Efficiency (BE) was 
calculated thus;  
   
                       
                            
Data Analysis 
The collected data was subjected to 
analysis of variance (ANOVA) using SPSS 20.0 
(2004 edition) and their means were separated by 
Fisher’s Least Significant Differences (P<0.05). 
 
RESULTS 
Mycelium running rate: Highest mycelium 
running rate was observed in mango wood and 
similar to rice offal, while the lowest was 
recorded on control as presented in table 1. 
 
        Table 1: Effect of Different Substrates on Mycelial Growth of Pleurotus ostreatus (Oyster  
Mushroom) 
TREATMENTS Colonization Period  (days) First Harvest (days) 




















         Values with different superscript letters along the same column are significantly different (p < 0.05). 
 
Time required for primordia initiation and 
harvest 
Twenty-one to twenty-three days were required 
to complete mycelium running in spawn packet 
on different substrates. Twenty-three days was 
required to complete mycelium running on the 
control, but was however, lowest in mango and 
rice straw as presented in table 2. 
 
Number of primordia and effective fruiting 
bodies 
The time for primordia initiation recorded on 
control was (6.67). While (8.33 days) for 
primordia initiation was found in mango wood 
(table 2). The minimum number of total 
primordial was recorded on sawdust, different 
from that for mango wood and palm bunch, 
while the minimum number of effective fruiting 
body was recorded on palm bunch (Table 3). 
 
         Table 2: Effect of Different Substrates on Time required For Primordia Initiation and Harvest in 
Pleurotus ostreatus 
TREATMENTS Time Required for 
Primordia Initiation  (days) 
Time Required for 
Harvesting (days) 




















      Values with different superscript letters along the same column are significantly different (p < 0.05). 
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Table 3: Effect of type of substrate on the number of Primordia and Effective Fruiting body in Pleurotus 
ostreatus 


































































Values with different superscript letters along the same column are significantly different (p < 0.05). 
 
 
Oyster mushroom yield attributes from 
different substrates 
Diameter of pileus was different for all 
substrates in all the flushes, recording (7.78 cm) 
on sawdust, (4.13 cm) on palm bunch, and (4.20) 
in the 1
st
 flush. The highest stalk length (3.58 
cm) was found in sawdust of first flush and the 
lowest (1.66 cm) was found in rice offal of third 
flush as presented in table 4.  
 
      Table 4 Effect of different substrates on some yield attributes of Pleurotus ostreatus (oyster 
mushroom) 


































































    Values with different superscript letters along the same column are significantly different (p < 0.05). 
 
 
Fresh and dry weight of Oyster mushroom after harvest 
For all flushes, maximum and minimum weights was recorded on mango wood, sawdust and palm bunch 
were between (6.40g – 2.14g) as presented in table 5. 
 
Table 5: Effect of different substrate on weight of individual fruiting body and biological efficiency of 
Pleurotus ostreatus 




































              Values with different superscript letters along the same column are significantly different (p < 0.05). 
 
Biological Efficiency 
Maximum biological efficiency (205.22 %) was 
obtained from rice offal, while minimum 
biological efficiency (181.65 %) was obtained  
 
 
from palm bunch. However, rice offal yielded 
better than the control as presented in table 6. 
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Table 6: Total fresh weight, dry weight of 
substrats (g) and biological efficiency (%) of 
Pleurotus ostreatus mushrooms at different 
harvest periods. 
 
Treatments Total fresh weight 
in 3 harvests 
Dry weight of 




































Mycelium running rate 
Mycelium running rate (MRR) in spawn packs 
ranged from 0.50 to 0.72 cm/day. The highest 
mycelium running rate was observed in mango 
wood which was similar to rice offal, the lowest 
mycelium running rate was recorded on control 
which was similar with sawdust. The presence of 
the right proportion of alpha-cellulose, 
hemicelluloses, lignin and the degree of decay in 
the wood was the probable cause of higher rate 
of mycelium running in mango wood and rice 
offal. The substrate, palm bunch having the 
lowest mycelium running rate might be due to 
the presence of different kinds of polyphenolic 
substances in them (Wang, 1997) and low 
content of cellulose (Gohl, 1993). Suitable 
Carbon to Nitrogen ratio might be responsible 
for the higher mycelial growth in mango wood 
and rice offal (Jolanta et al., 2015), who 
supported the results and found that the optimum 
carbon /nitrogen ratio for mycelial growth of P. 
ostratus ranged from 40:1 to 90:1. 
 
Time required for completion of mycelium 
running 
The number of days required to complete 
mycelium running in spawn packet ranged from 
21.33 days to 23.00 days on different substrates. 
The number of days needed to complete 
mycelium running was significantly lowest for 
mango and rice straw compared to other 
treatments. The highest number of days (23) was 
required to complete mycelium running on the 
control, which was not significantly different 
from the number of days observed for other 
substrates. The appreciable days to complete 
mycelium running of oyster mushroom on 
different substrates might be due to variation in 
their chemical composition and Carbon and 
Nitrogen ratio (Liu et al., 1996). The results 
recorded on all substrates were almost similar to 
the findings of Ukoima et al., (2009) that the 
spawn running took 16-25 days after inoculation, 
and confirmed by Tan (1981). 
 
Time required for primordia initiation 
The lowest time (6.67 days) for primordia 
initiation was recorded on control which was 
similar to rice offal. The highest time (8.33 days) 
for primordia initiation was found in mango 
wood. According to Wang et al., (1996) the 
spawn heads appeared 6 days after the spawn 
running. Al Amin (2004) stated that P. ostreatus 
completed spawn running in 17-20 days on 
different substrates and time for pinhead 
formation was noted at 23-27 days. 
 
Time required for harvesting 
The lowest time (9.67 days) for harvesting was 
recorded from rice offal. The highest time (11.00 
days) was required for mango wood. The results 
of this experiment is in agreement with the 
findings of Bugarski et al., (1994) who found 
that the first fruiting occurred on different days 
depending on the substrates. 
 
Number of total primordia 
In the case of the 1st flush number of total 
primordia ranged from 29.39 to 40.13 and the 
maximum number of primordia was recorded on 
rice offal (Kholoud et al., 2014). The minimum 
number of total primordial was recorded on 
sawdust which was significantly different from 
results for mango wood and palm bunch. On the 
other hand in 2nd flush no. of total primordia 
was maximum (51.34) on sawdust. The lowest 
number of primordia was recorded on mango 
wood. From the result it can be said that the 
highest number (51.34) of total primordia was 
recorded in 3rd flush on sawdust and the lowest 
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number (18.98) was recorded in first flush on 
mango wood. 
 
Number of effective fruiting bodies 
Effective fruiting body is the edible part of 
mushroom. There was significant variability on 
different substrates under this study. For the 1st 
flush number of effective fruiting bodies ranged 
from 10.58 to 35.03 and the maximum number 
of effective fruiting body was recorded on 
sawdust. The minimum number of effective 
fruiting body was recorded on palm bunch. For 
the 2nd flush number of effective fruiting body 
was recorded maximum (32.05) on rice offal. 
The minimum number (19.00) was recorded on 
mango wood. In 3rd flush, the number of 
effective fruiting body ranged from 9.50 to 20.51 
and the maximum number was recorded on rice 
offal, and minimum number recorded on palm 
bunch. Higher yield in number of effective 
fruiting bodies might be due to the presence of 
glucose, fructose and trehalose in the substrate 
(Vetayasupron, 2007). Indole Acetic Acid (IAA) 
increased the number of fruiting body of 
mushroom (Noble, 2005). 
 
Pileus Diameter 
 Diameter of pileus differed on different 
substrates. In the case of 1st flush pileus 
diameter was found highest (7.78 cm) on 
sawdust and the lowest diameter (4.13 cm) was 
recorded on palm bunch. In 2nd flush pileus 
diameter ranged from 3.97 cm to 4.52 cm and 
the maximum (4.52cm) was recorded on 
sawdust, while the minimum (3.97) diameter was 
recorded on palm bunch. In 3rd flush, the highest 
pileus diameter (4.20 cm) from rice straw which 
was similar with mango wood and the lowest 
pileus diameter (3.11 cm) was recorded on 
sawdust (Zenebe et al., 2016).  
 
Stalk Length 





 flush were 3.58cm and 3.30cm 
respectively. This was similar to rice straw, 
mango wood and palm bunch. For the 3
rd
 flush 
the maximum (3.11cm) was recorded on mango 
wood. Comparing the flushes, the highest stalk 
length (3.58 cm) was found in sawdust of first 
flush and the lowest (1.66 cm) was found in rice 
offal of third flush. The quality of oyster 
mushroom Pleurotus spp. depends on the length 
of stalk, the higher the length of stalk, the poorer 
the quality of mushroom. 
 
Weight of individual fruiting body 
In case of 1st flush the maximum (6.40 g) weight 
was recorded on mango wood and the minimum 
(3.33 g) was recorded on sawdust. On the other 
hand in 2nd flush the highest (4.49 g) was 
recorded on palm bunch. 
 
Biological Efficiency 
Biological efficiency varied significantly due to 
effect of different substrates. Maximum 
biological efficiency (205.22 %) was obtained 
from rice offal, though it was not significantly 
different from mango wood and the minimum 
biological efficiency (181.65 %) was obtained 
from palm bunch. From the overall result, rice 
offal yielded better than the control. Obodai et 
al. (2003) evaluated eight lignocellulosic by-
products as substrates for cultivation of the 
Oyster mushroom, Pleurotus ostreatus.  
 
CONCLUSION  
Sawdust and mango wood showed the best 
performance compared to the other substrates, in 
terms of growth parameters such as mycelium 
running rate, time required for primordia 
initiation, harvesting, number of effective 
fruiting bodies, stalk length and pileus diameter. 
High mushroom yield with relatively large pileus 
diameter, were obtained using sawdust and 
mango wood. Palm bunch was the least 
performing substrate in terms of mushroom yield 
and size.  
 
Recommendations 
1. Sawdust and mango wood are relatively 
abundant in rural communities where 
resource poor farmers reside and they are 
therefore recommended for use in oyster 
mushroom cultivation. 
2. The government should engage and train 
rural communities on the use of local 
waste in the cultivation of mushroom 














JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT VOLUME 9, No. 2 JUNE, 2017 
 
References 
Al Amin, M. A. (2004). Studies on mycelium, 
spawn and production of certain edible 
mushrooms. M. Sc. Thesis, Department of  
      Biotechnology, Bangladesh Agricultural 
University, Mymensingh, Bangladesh. 
Baysal, E., Peter, H., Yalinkilic M. K. and 
Tamiz, (2003). Cultivation of Oyster  
       mushroom in Waste Paper with some added 
Supplementary materials. Bioresour, 
Technol., 89: 95-97. 
Bhatti, M.A., Mir, F.A. and Siddiq, M. (1987). 
Effect of different bedding materials on 
relative yield of oyster mushroom in the 
successive flushes. Pakistan J. Agril. Res 
8(3): 256-259. 
Bugarski, D., Gvozdenovic, D., Takae, A. and 
Cervenski, J. (1994). Yield and yield 
components of different strains of oyster 
mushroom. Savremena poljoprivreda 
(Yugoslavia). 42 (1): 314-318. 
Chang, S. T. and P. G. Miles. (2004). 
Mushrooms: Cultivation, Nutritional Value, 
Medicinal Effect, and Environmental Impact 
(Second Edition).CRC Press. Boca Raton, 
451pp. 
FAO/WFP, (2010). Crop and Food Security 
Assessment Mission to Zimbabwe. 
http://www.fao.org/docrep/012/ak3521/ak
352e00.htm 
Gohl, G. (1993). Tropical Feeds. Published by 
Food and Agriculture Organization of 
United Nation. Revised by Andrew speedy 
computer journal version-4. 
Gupta, R. S. (1986). Mushroom Cultivation. 
Indian Hort., 31(1): 11. 
Ha-Thi Hoa., Chun-Ling, Wang., and Chong-Ho, 
Wang. (2015). The Effects of Different 
Substrates on the Growth, Yield, and 
Nutritional Composition of Two Oyster 
Mushrooms (Pleurotus ostreatus and 
Pleurotus cystidiosus). Microbioogy. 
43(4):423-427. 
Jadhav, T., and Bagal, R. Y. (1998). Oyster 
Mushroom Culture. Prentice Hall 
Publishers, New Delhi, India, Pp: 234-250. 
Jolanta, Lisiecka., Jerzy, Rogalski., Krzysztof, 
Sobieralski., Marek, Siwulski., Slawomir, 
Sokol., Shoji, Ohga. (2015). Mycelium 
Growth and Biological Efficiency of 
Ganoderma lucidum on Substrate 
Supplemented with Different Organic 
Additives. J. Fac. Agr., Kyushu Uni. 60(2): 
303-308. 
Kashangura, C., Kunjeku, E. C., Mabveni 
A.R.S., T. Chirara, Mswaka A., and V. 
Manjonjo-Dalu, (2005). Manual for 
Mushroom Cultivation (Especially for 
Farmers with Limited Financial and 
Material Resources). Biotechnology Trust of 
Zimbabwe, Harare, Zimbabwe, Pages: 64. 
Kimenju, J. W., Odero G. O. M., Mutitu, E. W., 
Wachira, P. M., Narla R. D., and Muiru W. 
M. (2009). Suitability of Locally Available 
Substrate for Oyster Mushroom (Pleurotus 
ostreatus) cultivation in Kenya. Asian. J. 
Plant Sci., 8: 510-514. 
Kholoud M. Alananbeh., Nalha A. Bouqellah., 
Nadia S. Al Kaff. (2014). Cultivation of 
Oyster Mushroom (Pleurotus ostreatus) on 
Date-palm leaves mixed with other agro- 
waste in Saudi Arabia. Saudi Journal of 
Biological Sciences. 21(6):616-625. 
Liu F., V. E. C. Ooi and S. T. Chang. (1995). 
Antitumour components of the culture 
filtrates from Tricholoma sp. World J. 
Microbiob. And Biotech.11: 486 490. 
Liu F., V. E. C. Ooi, W. K. Liu and S. T. Chang. 
(1996). Immuno modulatory and antitumour 
activities of polysaccharide-protein complex 
from the culture filtrates of a local edible 
mushroom, Tricholoma lobayense. Gen. 
Pharmac. 27:621-624. 
Mori, K., Toyomasu, T., Nanba, H. and Kuroda, 
H. (1986). Antitumor Activities of Edible 
Mushrooms by oral administration. Proc. 
Int’l. Sym. Sci. Tech. Aspect of cultivating 
edible Fungi. Penna. State Univ. USA. pp. 
49-55. 
Mswaka, A. Y., and Tagwira, M., (1997). 
Mushroom Survey in Buhera and Wedza. A 
Report Submitted to the ZIMBACT 
Technical Committee, Pp: 38. 
Murthy, P. S., and Manonmani, H. K., (2008). 
Bioconversion of Coffee Industry Wastes 
with white rot Fungus Pleurotus florida. Res. 
J. Environ. Sci. 2: 145 – 150. 
Noble, R. (2005). Spent mushroom substrate –an 
alternative use. AMGA J. Summer Issue 33-
35. 
Obodai, M., Kine, J.C.O. and Vowotor, K.A. 
(2003). Comparative study on the growth 
and yield of Pleurotus ostreatus mushroom 
on different lignocellulosic by products. J. 
21 
Ovat et al 
 
 
JOURNAL OF RESEARCH IN FORESTRY, WILDLIFE AND ENVIRONMENT VOLUME 9, No. 2 JUNE, 2017 
 
Indian Microbial. Biotechnol. 30(3):146-
149. 
Onyango, B. O., Palapala V. A., Arama, P. F., 
Wagai, S. O., and Gichumu, B. M. (2011). 
Suitability of selected Supplemented 
Substrates for Cultivation of Kenyan native 
Wood Ear Mushroom (Auricularia 
auricular). Am. J. Food Technol., 6: 395-
403. 
Rowell, R.M, Han, J. S., and Rowell, J. S., 
(2000). Characterization and Factors 
Affecting Fiber Properties In: Natural 
Polymers and Agrofibers Composites, 
Frollini. E., A., Leao and L.H.C. Mattoso 
(Eds). USP/UNESP and Embrapa, Sao 
Carlos, Brazil. Pp: 115 – 134. 
Stamets P. (1990). Growing Gourmet and 
Medicinal Mushrooms. Ten Speed Press, 
Berkeley and Toronto, 339pp. 
Tan, K.K. (1981). Cotton waste is a fungus 
(Pleurotus) good substrates for cultivation 
of Pleurotus ostreatus, the Oyster 
mushroom. Mushroom Sci. 11: 705-710 
Ukoima, H. N., Ogbonnaya, L. O., Arikpo G. E., 
and Ikpe F. N. (2009). Cultivation of 
Mushroom (Volvariella Volvacea) on 
various Farm Wastes in Obubra Local 
Government Area of Cross River State, 
Nigeria. Park. J. Nutr. 8: 1059-1061. 
Vetayasupron, S., (2007). Liginocellulosic 
Materials as a Possible Substrate for 
Pleurotus ostreatus (Fr.). Kummer 
Cultivation for the Local Mushroom Farms 
in the Northeast of Thailand. Park. J. Biol. 
Sci., 9:2512 – 2515. 
Wang H. X., T. B. Ng, V. E. C. Ooi, W. K. Liu 
and S. T. Chang. (1996). A polysaccharide 
peptide complex from cultured mycelia of 
the mushroom Tricholoma mongolicum with 
immuno enhancing and antitumour 














Wang, H. X., T. B. Ng, V. E. C. Ooi, W. K. Liu  
     and S. T. Chang. (1997). Actions of lectins 
from the mushroom Tricholoma       
mongolicum on macrophages, splenocytes 
and life-span in sarcombearingmice. 
Anticancer Res. 17:419-424. 
 
WenJie, Yang., FengLing, Guo., ZhengJie, Wan 
. (2013). Yield and Size of Oyster 
Mushroom grown on rice/wheat straw basal 
substrate supplemented with cotton seed 
hull. Saudi Journal of Biological Sciences. 
20(4):333-338. 
 
Wermer A. R. and R. B. Beelman. (2002). 
Growing high-selenium edible and 
medicinal buttonmushrooms (Agaricus 
bisporus (J. Lge) Imbach) as ingredients for 
functional foods or dietarysupplements. Int J 
Med Mushr. 4, 167-171. 
 
Zadrazil, F. and Brunnert, H., (1981). 
Investigation of Physical Parameters 
important for the Solid State Fermentation 
of Straw by White rot Fungi. Applied 
Microbiol. Biotechnol. 11: 183-188. 
 
Zenebe, Girmay., Weldesemayat, Gorems., 
Getachew, Birhanu., Solomon, Zewdie. 
(2016). Growth and Yield Performance of 
Pleurotus ostreatus (Oyster Mushroom) on 
Different Substrates. Saudi Journal of 
Biological Sciences. 6:87. 
 
Zireva, D. T., Fanadzo M., and Mashingaidze, A. 
B., (2007). Effect of Substrate Quantity and 
Shelf Position on Yield of Oyster Mushroom 
(Plerotus sajor caju). Park. J. Biol. Sci., 10: 
3458 – 3461.    
 
EFFECT OF ORGANIC SUBSTRATES ON THE PROPAGATION OF Pleurotus ostreatus (Oyster Mushroom) IN OBUBRA, CROSS RIVER STATE, NIGERIA 
 
 22 
